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57 ABSTRACT 
There is disclosed a chip type capacitor characterized 
by comprising a capacitor having lead wires derived 
from a terminal thereof and a sheathing frame having an 
accommodating space compatible with a dimension of 
an external shape of said capacitor, wherein a protuber 
ance of a height substantially identical to the dimension 
of an external diameter of the lead wires of the capacitor 
is provided on the underside of the sheathing frame and 
the lead wires of the capacitor accommodated in the 
sheathing frame are bent alongside from an end of the 
aperture of the sheathing frame to the underside of the 
sheathing. 

15 Claims, 8 Drawing Sheets 
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CHIPTYPE CAPACTOR AND MANUFACTURING 
THEREOF 

FIELD OF THE INVENTION 

This invention relates to an improvement of a chip 
type capacitor suitable for mounting on the surface of a 
printed circuit board. 

BACKGROUND OF THE INVENTION 

Hitherto, the capacitor chipping has been realized 
such that a capacitor element is first accommodated in a 
sheathing case of the synthetic resin for subjecting to a 
resin mold processing and then the terminals used for an 
exterior connection terminal derived from an end of the 
resin were bent alongside the end of the resin to match 
with the wiring pattern of the printed circuit board. 

Further, there is proposed to accommodate the con 
ventional capacitor in a sheathing frame and to arrange 
the terminals in the same plane as the end of the sheath 
ing frame as disclosed in the Japanese Utility Model 
Publication 59-3557. Furthermore, another proposal is 
to arrange a capacitor on a closed-end cylindrical 
sheathing frame for derivation of the terminals from a 
through-hole on the underside of the sheathing frame 
and to bend the terminals in a concave section provided 
on the external surface of the sheathing frame as dis 
closed in the Japanese laid-open patent publication 
60-2451 16 and the Japanese laid-open patent publication 
60-2451. 
These conventional chip type capacitors are capable 

of a surface mounting without changing the ordinary 
structure of the capacitor. 

SUMMARY OF THE INVENTION 

However, in the conventional chip type capacitor 
with the mold processing, capacitor elements are likely 
to have a heat deterioration due to a thermal stress 
during the mold processing. Moreover, particularly for 
an electrolytic capacitor, it is necessary to mold an 
electrolyte in a liquid state together with capacitor 
elements and since the mold processing requires sophis 
ticated sealing properties, the manufacturing process is 
likely complex. 
Moreover, in the chip type capacitors in which an 

ordinary capacitor is accommodated in the sheathing 
frame, there have been neither means available for sus 
pending a body of the capacitor in the accommodating 
space provided in the sheathing frame nor means to 
determine the position of the body of the capacitor in 
the sheathing frame, for which reason it will not only 
cause the position used as a reference for the bending 
process of the lead wire to be unreliable but generate an 
unnecessary stress to be applied on the lead wire, which 
may affect capacitor elements badly in the course of 
processing. 

Furthermore, as the case may be, the body of the 
capacitor easily falls off from the sheathing frame with 
difficulty in manufacturing a chip type capacitor. 

Furthermore, when a capacitor is accommodated in a 
closed-end cylindrical sheathing frame, fixing and posi 
tioning of the body of the capacitor may be available, 
notwithstanding lead wires must be inserted through 
the through-hole provided on the underside of the 
sheathing frame with an inconvenient manufacturing 
process. In other words, according to this process, nor 
mally two lead wires derived from the capacitor must 
be inserted through the through-hole provided on the 
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underside of the sheathing frame while accommodating 
the capacitor in the sheathing frame. Accordingly, an 
adjustment must be made to the directions of the body 
of the capacitor and the sheathing frame as well as to 
the position and direction of the lead wires derived 
from the body of the capacitor, for which reason a high 
processing accuracy is required resulting in an disad 
vantage of the sophisticated manufacturing process. 
Now, this invention aims to offer a chip type capaci 

tor suitable for mounting on the surface of the printed 
circuit board without changing the structure of the 
ordinary capacitor and without being affected by the 
processing accuracy during manufacturing process. 
To achieve the foregoing purpose, there is provided a 

chip type capacitor characterized by comprising a ca 
pacitor having lead wires derived from a terminal 
thereof and a sheathing frame having an accommodat 
ing space compatible with a dimension of an external 
shape of the capacitor, wherein a protuberance of a 
height substantially identical to the dimension of an 
external diameter of the lead wires of the capacitor is 
provided on an underside of the sheathing frame and the 
lead wires of the capacitor accommodated in the 
sheathing frame are bent alongside from an end of the 
aperture of the sheathing frame to the underside of the 
sheathing. 
A wall section may be arranged at an end of an aper 

ture on one side of the sheathing frame to cover a part 
thereof and lead wires of the capacitor accommodated 
in the sheathing frame are bent alongside from an aper 
ture on one side of the sheathing frame to the wall 
section and the underside. 

Further, a chip type capacitor according to the inven 
tion is characterized by comprising a capacitor having 
lead wires derived from an end section thereof and a 
sheathing frame having an accommodating space com 
patible with the dimension of an external shape of said 
capacitor, wherein a wall section is provided at an end 
of the aperture on one side of the sheathing frame to 
cover a part thereof, notched slot sections are provided 
on the underside of the sheathing frame or on the side 
adjacent thereto to accommodate lead wires, and lead 
wires are bent alongside from one side of the aperture to 
the wall section and the slot sections to expose lead 
wires out of the side of the sheathing frame. 

In a chip type capacitor according to the invention, 
slot sections may be arranged on the wall section pro 
vided at an end of the aperture on one side of the sheath 
ing frame for covering a part thereof over which lead 
wires of the capacitor are bent to accommodate lead 
wires, while a protuberance of a height at least higher 
than the dimension of the external diameter of the lead 
wires of the capacitor may be arranged on the wall 
section arranged at the end of aperture on one side of 
the sheathing frame for covering a part thereof and 
further a protuberance of a height substantially identical 
to the height of the protuberance arranged on the wall 
section may be formed at an end of the aperture pro 
vided on the protuberance. 

Further, lead wires of the capacitor accommodated in 
the sheathing frame may be bent alongside from one end 
of the aperture of the sheathing frame to the underside 
thereof and also at least a lead wire on one side is led to 
an end opposed to the leading side of lead wires of the 
sheathing frame and also a resin layer may be arranged 
for one side of aperture of the sheathing frame from 
which lead wires of the capacitor accommodated in the 
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sheathing frame are led out to cover at least a lead-out 
section of lead wires from the capacitor sealing body. 
Moreover, a method of manufacturing a chip type 

capacitor comprised of a capacitor having lead wires 
derived from an end section thereof and a sheathing 
frame having an accommodating space compatible with 
the dimension of the external diameter of the capacitor 
is characterized by providing a distance between each 
lead wire derived from the end of the capacitor to the 
desired distances and accommodating the capacitor in 
the sheathing frame before bending the lead wires 
alongside from an end of the aperture of the sheathing 
frame to the underside thereof. 

In a method of manufacturing a chip type capacitor 
according to the invention, a distance between each 
lead wire may be provided beforehand larger than the 
dimension of the external shape of the capacitor and 
also lead wires are bent in the vicinity of a lead-out 
section of lead wires derived from an end of the aper 
ture of the sheathing frame and then tacked below the 
dimension of the internal diameter of the accommodat 
ing space of the sheathing frame and the capacitor is 
accommodated into the sheathing frame before lead 
wires are again bent at the lead-out section for restora 
tion to the original dimension. 

Furthermore, a capacitor may be accommodated in 
the sheathing frame and a resin layer may be provided 
in one side of the aperture of the sheathing frame from 
which lead wires of the capacitor are derived at least to 
cover a lead-out section of lead wires from the capaci 
tor sealing body before lead wires are bent alongside 
from the end of the aperture of the sheathing frame to 
the underside thereof. 

In the chip type capacitor according to the invention, 
lead wires of the capacitor are bent alongside from the 
aperture of the sheathing frame having an accommodat 
ing space in its inside to the underside thereof and either 
a groove section or a protuberance is formed on the 
underside of the sheathing frame, so that the underside 
of the sheathing frame and the lead wires are provided 
in the same plane enabling to mount lead wires on the 
surface of the printed circuit board. 
Moreover, a body of the capacitor is accommodated 

in the accommodating space from one aperture of the 
sheathing frame and then the lead wires of the capacitor 
are protruded to the outside from the other aperture of 
the sheathing frame. Accordingly, the chip type capaci 
tor according to the invention requires no substantial 
processing accuracy as required in the conventional one 
but possibly allows to cover the body of the capacitor 
with the sheathing frame. 

Furthermore, the body of the capacitor accommo 
dated in the sheathing frame is suspended in the accom 
modating space by the wall section which covers an 
aperture on one side of the sheathing frame, and the 
position thereof in the accommodating space is conve 
niently determined. For this reason, it is unnecessary to 
carry out the positioning and the like of the body of the 
capacitor in the accommodating space during the bend 
ing process of lead wires, and the body of the capacitor 
does not fall off during manufacturing process or from 
the completed chip type capacitor. 

Therefore, according to the manufacturing method of 
the chip type capacitor of the invention, the bending 
process of the lead wires may be conveniently per 
formed permitting the lead wires of the capacitor to 
provide the distance compatible with the distance of the 
wiring pattern of the printed circuit board. 
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4 
Preferred embodiments of the chip type capacitor 

according to the invention and the manufacturing 
method thereof are described below in detail with refer 
ence to the accompanying drawings in which: 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view showing one embodi 
ment of the chip type capacitor according to the inven 
tion; 
FIG. 2 is a partially enlarged sectional side view of 

FIG. 1; 
FIG. 3 is a perspective view showing another em 

bodiment of the chip type capacitor according to the 
invention; 
FIG. 4 is a partially enlarged sectional side view of 

the chip type capacitor of FIG. 3; 
FIG. 5 is a perspective view showing a modified 

example of the chip type capacitor as shown in FIG. 3; 
FIG. 6 is a perspective view showing another em 

bodiment of the chip type capacitor according to the 
invention; 
FIG. 7 is a front elevation showing one embodiment 

of the sheathing frame of the chip type capacitor as 
shown in FIG. 6; 

FIG. 8 is a front elevation showing another embodi 
ment of the sheathing frame of the chip type capacitor 
as shown in FIG. 6; 
FIG. 9 is a perspective view of an example of change 

in shape of the chip type capacitor as shown in FIG. 6; 
FIG. 10 is a perspective view of another embodiment 

of the chip type capacitor according to the invention; 
FIG. 11 is a perspective view of an example of 

change in shape of the chip type capacitor as shown in 
FIG. 10; 
FIG. 12 is a perspective view showing another more 

embodiment of the chip type capacitor according to the 
invention; 
FIG. 13 is a perspective view of an example of 

change in shape of the chip type capacitor as shown in 
FIG. 12; 
FIGS. 14(a), (b) and (c) are pictorial views of the 

manufacturing process descriptive of embodiments of 
the chip type capacitor according to the invention; 
FIG. 15 is a front elevation showing an example of 

change in shape of the sheathing frame used in the man 
ufacturing method of the chip type capacitor as shown 
in FIG. 14; 
FIG. 16 is a perspective view showing another more 

embodiment of the chip type capacitor according to the 
invention; and 
FIGS. 17(a), (b) and (c) are pictorial views of the 

manufacturing process descriptive of embodiments of 
the chip type capacitor as shown in FIG. 16. 

PREFERRED EMBODIMENTS OF THE 
INVENTION 

FIGS. 1 and 2 illustrate one embodiment of the chip 
type capacitor according to the invention. In FIGS. 1 
and 2, the reference numerals 1 represents the capacitor 
and 2 stands for the sheathing frame. 
The body of the capacitor 1 is comprised of the con 

figuration wherein capacitor elements formed by wind 
ing an electrode foil and an electrolytic paper (not 
shown in the drawings) are accommodated in a closed 
end cylindrical sheathing case 3 of aluminum and the 
like, and an end of an aperture of the sheathing case 3 is 
sealed with a sealing member 4. Lead wires 5,5 derived 
from capacitor elements are led out to the outside 
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through the sealing compound 4. On the contrary, the 
sheathing frame 2 has a cylindrical accommodating 
space 6 compatible with the dimension of the external 
diameter of the capacitor 1 and is composed of an excel 
lent heat resistant material. The sheathing frame 2 is 5 
preferably molded from excellent heat resistant syn 
thetic resins such as epoxy, phenol, polymide and the 
like, ceramics materials or excellent heat resistant elastic 
rubber materials. 

In this embodiment, the accommodating space 5 of 10 
the sheathing frame 2 employs the cylindrical capacitor 
1 for its external shape so that it is formed into the 
cylindrical shape having the dimension substantially 
identical to the dimension of the external diameter of 
the capacitor 1. However, when the capacitor of non- 15 
cylindrical exrternal shape, for instance, the capacitor 1 
with its sectional shape formed into an ellipsoid is used, 
the configuration ought to be made to provide an ellipse 
cylindrical accommodating space 6 compatible with 
such configuration. Accordingly, according to this em- 20 
bodiment, the capacitor 1 is accommodated in the 
sheathing frame 2 having the accommodating space 6 as 
shown in FIG. 2. 

Further in this embodiment, the sheathing frame 2 at 
its one side 8 or the mounting underside of a printed 25 
circuit board 7 is provided with a protuberance 9 
formed into the dimension of the height substantially 
identical to the dimension of the external diameters of 
lead wires 5,5. This protuberance 9 is provided in the 
vicinity of an edge section of an underside 8 where an 30 
end face confronting to an end of an aperture 10 of the 
sheathing frame from which lead wires 5,5 of the capac 
itor 1 are led out comes into contact with the tip por 
tions of the lead wires 5,5. Accordingly, the protuber 
ance 9 with the tip portions of the lead wires 5,5 entirely 35 
support the chip type capacitor. Thus, the lead wires 5,5 
used for the external connection are bent substantially 
in parallel with the end of the capacitor 1 alongside 
from the lead-out section of the capacitor 1 to the aper 
ture 10 of the sheathing frame 2 and the underside 8 of 40 
the sheathing frame 2 to face with the printed circuit 
bord 7. 
The chip type capacitor of this embodiment thus 

configurated is supported in parallel on the printed 
circuit board 7 through the tip portion of the lead wires 45 
5,5 and the protuberance 9 as shown in FIG. 2. 
According to this embodiment, the protuberance 9 

provided in the underside 8 of the sheathing frame 2 
represents a continuous convex one alongside the edge 
section, nevertheless, another shape may be available so 50 
far as the dimension of the height substantially identical 
to the dimension of the external diameter of the lead 
wires 5,5 is employed. For example, when a non-con 
tinuous protuberance is provided in the corner section 
of the underside 8 of the sheathing frame 2, a clearance 55 
to be formed between the chip type capacitor and 
printed circuit board 7 expands resulting in further in 
provement in a heat dissipation effect of the soldering 
heat and the like. 

Furthermore, when a protuberance 9 is provided in 60 
the clearance between a plurality of bent lead wires 5,5, 
an undesired diffusion of the soldering may be sus 
pended by the protuberance 9 to prevent a short-circuit 
accident due to the bridging of the soldering. 
FIG. 3 to FIG. 5 illustrates another embodiments of 65 

the chip type capacitor according to the invention. In 
FIG. 3, the aperture 10 of the sheathing frame 2 which 
faces the lead wires 5,5 of the capacitor 1 accommo 

dated in the accommodating space 6 of the sheathing 
frame 2 has a wall section 11 which covers a part of the 
aperture 10. The rest of the configurations are the same 
as for the aforementioned embodiment and accordingly 
the same reference numerals are applied to the same 
configurating portions with omission of their detailed 
descriptions. In other words, according to the embodi 
ment, the body of the capacitor 1 is suspended in the 
accommodating space 6 of the sheathing frame 2 
through the wall section 11 so that the end face of the 
capacitor 1 is positioned in substantially the same plane 
as the end of the aperture 10 of the sheathing frame 2. 

In this embodiment, the lead wires 5,5 used for the 
external connection are bent in substantially parallel 
with the end of the capacitor 1 alongside from the lead 
out section of the capacitor 1 to the end of the aperture 
10 of the sheathing frame 2 and the underside 8 of the 
sheathing frame 2 to face the printed circuit board 7 and 
in the bending process of the lead wires 5,5 when a 
bending jig 12 is placed in the upper and the lower 
positions of the lead wires 5,5 to bend them in the upper 
and lower positions of lead wires 5,5 as shown in FIG. 
4, a mechanical stress to be affected to the elements 
inside the capacitor 1 may be suspended to prevent the 
bent lead wires 5,5 from protruding out of the end of the 
sheathing frame 2. 

Further, as shown in FIG.5, the wall section 11 may 
be provided at the aperture 10 of the sheathing frame 2 
only to cover the aperture 10 of the sheathing frame 2 
and in this case the dimension of the sheathing frame 2 
per se may be shortened in comparison with the em 
bodiment as shown in the FIG. 3. 
FIG. 6 to FIG. 8 illustrates further embodiments of 

the chip type capacitor according to the invention. 
Meanwhile, in the embodiments described below, the 
same reference numerals are applied to the same con 
figurating portions and their detailed descriptions are 
omitted. W 

In FIG. 6, according to the embodiment, the notched 
groove sections 14, 14 are provided in the boundary 
between either sides 13,13 of the sheathing frame 2 and 
the underside 8. In this embodiment, groove sections 
14,14 were slanted extending from both sides 13,13 of 
the sheathing frame 2 to the underside 8, nevertheless 
these groove sections 14,14 should be only suitable for 
accommodating the lead wires 5,5 and their shapes may 
optionally be selected. 
According to the embodiment, the lead wires 5,5 

derived from the end of the capacitor 1 are bent along 
side the end of the aperture 10 of the sheathing frame 2 
and then accommodated in the groove sections 14,14 
provided in either sides 13,13 of the sheathing frame 2 to 
face the printed circuit board 7. For this reason, the lead 
wires 5,5 of the capacitor 1 are always provided by 
constantly distancing or keeping the distance between 
the groove sections 14,14 arranged on the sheathing 
frame 2 as shown in FIG. 6 free of an adjustment of the 
pitch between each of the lead wires 5,5. 

Further, in the chip type capacitor according to the 
embodiment, the lead wires 5,5 of the capacitor 1 are 
exposed from either sides 13,13 of the sheathing frame 2 
so that when they are mounted on the printed circuit 
board 7 by soldering the bonded portion of the lead 
wires 5,5 with a soldering layer may be visually viewed 
from the outside with an improved reliability in the 
mounting condition. 
Meanwhile, the groove sections 14,14 provided from 

either sides 13,13 of the sheathing frame 2 to the under 
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side 8 may be of any shape suitable for accommodating 
the lead wires 5,5 of the capacitor 1, for example, they 
may be of arcs as shown in FIG. 7 or may be of rectan 
gular shapes as shown in FIG. 8. 
FIG. 9 is a modification of the embodiment as shown 

in FIG. 6. Namely, according to the embodiment, the 
groove sections 15,15 are provided in the surface of the 
wall section 11, which covers the aperture 10 of the 
sheathing frame 2 alongside the lead wires 5,5 of the 
capacitor 1 which are bent for contact. These groove 
sections 15,15 are formed into a shape suited for accom 
modating the lead wires 5,5 of the capacitor 1, such as 
a half-round shape. According to the embodiment, the 
lead wires 5,5 of the capacitor 1 are bent alongside from 
the end of the aperture 10 of the sheathing frame 2 to 
the underside 8 but accommodated in the groove sec 
tions 15,15 at the wall section 11, so that they do not 
come out of the end of the aperture 10 of the sheathing 
frame 2 from which the lead wires 5,5 are led out as in 
the aforementioned embodiment. 

FIG. 10 and FIG. 11 show another embodiment of 
the chip type capacitor according to the invention. 
Namely, in this embodiment like the aforementioned 
embodiment, the wall section 11 is provided at the aper 
ture 10 of the sheathing frame 2 to cover a part thereof 
and the protuberance 16 is arranged in the vicinity of 
almost at the center portion of the wall section 11 in the 
dimension of the height substantially identical to the 
dimension of the external diameters of the lead wires 
5.5. In this case, the lead wires 5,5 are so bent alongside 
the surface of the wall section 11 to detour the protuber 
ance 16 and are further bent alongside the underside 8 of 
the sheathing frame 2 for accommodation into the 
groove sections 14,14 provided on the underside 8. As a 
result, the protuberance 16 and the lead wires 5,5 are 
arranged in substantially the same plane at the end of 
the aperture 10 of the sheathing frame 2. 
As hereinbefore described, the protuberance 16 is 

provided in the vicinity of the center portion of the wall 
section 11, so that a plurality of the lead wires 5,5 led 
out from the capacitor 1 are separated from each other 
through the protuberance 16 to prevent a short-circuit 
accident to be caused by a contact of the lead wires 5,5 
with each other. 
However, when the ordinary chip type electronic 

parts are actually mounted on the printed circuit board 
7, the electronic parts at its four sides must be held 
down at the front and the rear, the right and the left by 
means of a jig to carry out a positioning process for an 
adjustment of their wiring positions. According to the 
chip type capacitor of this embodiment, even electronic 
parts are held down by the jig during the positioning 
process, the protuberance 16 comes into contact with 
the jig, ensuring a precise positioning with reduction of 
the mechanical stress to the capacitor elements due to 
the jig. 

In the embodiment as illustrated in FIG. 11, like the 
chip type capacitor as shown in FIG. 10, the protuber 
ance 17 is provided in the aperture 10 of the sheathing 
frame 2 in the dimension of the height identical to the 
dimension of the height of the protuberance 16 pro 
vided in the wall section 11. In this case, the protuber 
ance 16 of the wall section 11 is arranged in the same 
plane as the protuberance 17 at the aperture 10 of the 
sheathing frame 2. Accordingly, like the aforemen 
tioned embodiment, the stress to be caused by the jig to 
the lead wires 5,5 may be reduced enabling to wire the 
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lead wires 5,5 while contacting the aperture 10 of the 
sheathing frame 2 with the printed circuit board 7. 
FIG, 12 and FIG. 13 illustrate further embodiments 

of the chip type capacitor according to the invention. In 
this embodiment, the noched groove sections 14,14 are 
provided on the edge sections of either sides of the 
underside 8 of the sheathing frame 2 with a configura 
tion of the same length as the longitudinal dimension of 
the sheathing frame 2. In this case, the lead wires 5,5 of 
the capacitor 1 derived from the aperture 10 of the 
sheathing frame 2 are bent alongside the wall section 11 
and the underside 8 of the sheathing frame 2 for accom 
modation into the slot sections 14,14 and their tips are 
further bent alongside the end of the opposite side of the 
wall section 11 to support the sheathing frame 2. printed 
circuit board 7 by soldering, the work from either end 
direction of the sheathing frame 2 may be available to 
conviniently cope with the diversified wiring patterns 
of the printed circuit board 7. Further, when either side 
of the lead wires 5,5 is soldered at both ends of the 
sheathing frame 2, a creeping distance between each 
soldering is prolonged so that a short-circuit accident 
may be prevented. 
Moreover, as shown in FIG. 13, the lengths of the 

5 notched groove sections 14, 14 provided at the edge 
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sections on both sides of the underside 8 of the sheath 
ing frame 2 may be varied each other to set the lengths 
of each lead wire 5,5 corresponding to the lengths of the 
notched groove section. In this case, an arrangement of 
the lead wires 5,5 at both ends of the sheathing frame 2 
becomes asymmetric, thereby to easily determine a 
polarity of the capacitor 1. 

FIG. 14 and FIG. 15 illustrate a manufacturing 
method of making the chip type capacitor according to 
the invention with a proper arrangement of the lead 
wires for the sheathing frame. 

First of all, the lead wires 5,5 of the capacitor 1 before 
accommodated in the sheathing frame 2 are derived 
from each other substantially in parallel from the seal 
ing member 4 of the capacitor 1 as shown in FIG. 14(a). 
These lead wires 5,5 after being bent in the opposite 
direction away from each other at substantially the 
right angle in the vicinity of the lead-out section of the 
sealing member 4 and being separated at a certain con 
stant distance as shown in FIG. 14(b) and are again bent 
in parallel. This distance should be compatible with the 
distance of the wiring pattern of the printed circuit 
board 7 to be mounted. Meanwhile, an ordinary manu 
facturing method and a bending jig may be applied to 
the bending process of the lead wires 5,5. 
Then, this capacitor 1 is accommodated as shown in 

FIG. 14(c) in the sheathing frame 2 having the accom 
modation space 6 compatible with the dimension of the 
external diameter of the capacitor 1 and the notched 
groove section 14, 14 provided on the underside 8. 
Further, the capacitor 1 accommodated in the sheating 
frame 2 bend the lead wires 5,5 derived from the aper 
ture 10 of the sheathing frame 2 at substantially the right 
angle to the direction of an arrow mark X alongside the 
end of the aperture 10 of the sheathing frame 2 and the 
underside 8 and the wires 5,5 are accommodated in the 
groove sections 14,14. 
According to such a manufacturing method of the 

chip type capacitor, the pitch between the lead wires 
5,5 is determined by an ordinary lead wire bending 
process, before accommodating the capacitor 1 into the 
sheathing frame 2. Accordingly, after accommodating 
the capacitor 1 into the sheathing frame 2, it may secure 
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a proper separating distance by merely orientating the 
lead wires 5,5 to the underside 8 and bending them at 
substantially the right angle. 
Meanwhile, this embodiment has described the case 

where the lead wires 5,5 are accommodated in the 
groove sections 14,14 provided in the underside 8 of the 
sheathing frame 2 but as aforementioned the distance of 
the lead wires 5,5 is determined before accommodating 
the lead wire into the sheathing frame 2 free of the 
groove sections 14,14, nevertheless an accommodation 
of the lead wires 5,5 into the groove sections 14,14 is 
extremely effective to secure their stability at the under 
side 8 of the sheathing frame 2. 

Further in this embodiment, the lead wires 5,5 are 
distanced from each other at a pitch shorter than the 
dimension of the external diameter of the capacitor 1, so 
that they may be distanced at the longer pitch. In this 
case, the lead wires 5,5 are slighly bent in the direction 
to the center section at the lead-out section from the 
sealing member 4, and the distance between the lead 
wires 5,5 is momentarily formed shorter than the dimen 
sion of the internal diameter of the accommodating 
space 6 of the sheathing frame 2 and then, after accom 
modating the capacitor 1 into the sheathing frame 2, the 
distance between the lead wires 5,5 is restored to the 
original condition. 
As a manufacturing method according to the inven 

tion, the sheathing frame 2 configurated as shown in 
FIG. 15 may be used. Namely, in the sheathing frame 2 
as shown in FIG. 15, the lead wire inserting grooves 
18,18 are provided to position outside from an outer 
periphery surface of the capacitor 1 at both edge sec 
tions of the aperture 10. When the sheathing frame 2 is 
used, the lead wires 5,5 derived from the capacitor 1 are 
distanced in advance longer than the dimension of the 
external diameter of the capacitor 1 and then, when the 
capacitor 1 is accommodated into the sheathing frame 2, 
the lead wires 5,5 are inserted into the lead wire insert 
ing grooves 18,18. Then, the lead wires 5,5 led out from 
the end of the aperture 10 of the sheathing frame 2 are 
bent alongside their ends and the underside 8. 
Even though the distance between the lead wires 5,5 

is more enlarged than the dimension of the external 
diameter of the capacitor i, the capacitor 1 may conve 
niently be accommodated into the sheathing frame 2. 
FIG. 16 and FIG. 17 illustrate further embodiments 

of the chip type capacitor and manufacturing thereof 
acording to the invention. FIG. 16 illustrates the chip 
type capacitor according to the embodiment. Namely, 
in this embodiment, a resin layer 19 is provided to cover 
the aperture 10 of the sheathing frame 2 in which the 
capacitor 1 is accommodated. It may be sufficient 
enough for the resin layer 19 to cover at least a part of 
the sealing member 4 from which the lead wires 5,5 of 
the capacitor 1 are extended. Also, as a means of form 
ing the resin layer 19, any means may be used, for exam 
ple, it may be formed by coating a molten synthetic 
resin material over an essential part with solidification. 

Next, the manufacturing method of the chip type 
capacitor thus configurated is further described with 
reference to FIG. 17. At first, the capacitor 1 with the 
lead wires 5,5 bent and processed as shown in FIG. 
14(a) and (b) are accommodated into the sheathing 
frame 2 configurated as shown in FIG. 17(a) and (b). 
Then a molten synthetic resin material, for example, a 
thermosetting synthetic resin material of an excellent 
heat resistance is applied to cover the end of the aper 
ture 10 of the sheathing frame 2 for subsequent solidifi 
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10 
cation thereby to obtain a resin layer 19 (FIG. 17(c)). 
The lead wires 5,5 protruded from the resin layer 19 are 
bent alongside from the end of said resin layer 19 to the 
surface of the wall section 11 of the sheathing frame 2 
and the underside 8 for accommodation into the groove 
sections 14,14 provided on the underside 8 of the 
sheathing frame 2 to obtain the chip type capacitor 
having the resin layer 19 thus formed on the aperture 10 
of the sheathing frame 2. 
According to this embodiment, the lead wires 5,5 are 

bent after the resin layer 19 has been formed on the 
aperture 10 of the sheathing frame 2. Accordingly, the 
stress to be caused by bending the lead wires 5,5 does 
not directly influence the body of the capacitor 1 inside 
the sheathing frame 2 but is rather reduced with im 
proved reliability. 

Furthermore, when the resin layer 19 entirely covers 
the aperture 10 of the sheathing frame 2, the thermal 
stress to the body of the capacitor 1 is reduced. Mean 
while, the chip type capacitor having the capacitor 
accommodated in the conventional closed-end cylindri 
cal sheathing frame has such a disadvantage that impuri 
ties such as detergents and the like are intermixed 
through the inserting holes of the lead wires for pene 
tration through the sealing member of the capacitor 
with corrosion of the capacitor elements. According to 
the chip type capacitor of the present invention, how 
ever, at least the lead-out section of the lead wires 5,5 is 
covered with the resin layer 19 so that the penetration 
of detergents such as Freon and the like is prevented for 
effective escape from corrosion. 
As is obvious from the aforementioned embodiments, 

according to the invention, a chip type capacitor most 
suitable for mounting on the surface of the printed cir 
cuit board may be obtained at a reduced cost without 
providing any substantial change in the structure perse 
of an ordinary capacitor. 

Further, by providing the wall section in the aperture 
of the sheathing frame to cover a part thereof, the ca 
pacitor is positioned and fixed in the accommodating 
space of the sheathing frame eliminating the work of 
inserting lead wires through the through-holes pro 
vided in the closed-end section of the sheathing frame 
like the conventional one free of any sophisticated pro 
cessing accuracy to manufacture a chip type capacitor 
with a convenient step and at a low cost. 
Although the invention has been described herein 

above with its preferred embodiments, many variations 
and modifications may be made with keeping several 
advantages as shown hereinabove but without depart 
ing from the scope and spirit of the invention. 
What is claimed is: 
1. In combination with a printed circuit board having 

a flat mounting surface, a chip type capacitor compris 
ing a capacitor having lead wires extending from termi 
nals thereof and a sheathing frame having an accommo 
dating space in which is disposed said capacitor, 

said sheathing frame having a flat side face on one 
longitudinally peripheral end of which a protuber 
ance of a height substantially identical to the thick 
ness of the lead wires of the capacitor is provided, 
said protuberance having a flat surface parallel to a 
longitudinal axis of said capacitor, 

said lead wires being bent from an aperture in one end 
face of said sheathing frame toward the opposite 
end face of said sheathing frame and being in close 
contact with said side face of said sheathing frame, 
said flat surface abutting against and being fixed on 
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said flat mounting surface of said printed circuit 
board. 

2. Structure according to claim 1, wherein lead wires 
of the capacitor contained in the sheathing frame are 
bent alongside from one end of the aperture of the 
sheathing frame to the underside and also at least a lead 
wire on one side is led to an end opposed to the leading 
side of lead wires of the sheathing frame. 

3. Structure according to claim 1, wherein a resin 
layer is at least arranged to cover a lead-out section of 
the lead wires from the capacitor sealing compound for 
one side of the aperture of the sheathing frame from 
which the lead wire of the capacitor accommodated in 
the sheathing frame are led out. 

4. Structure according to claim 1, wherein a wall 
section is arranged at an end of an aperture on one side 
of the sheathing frame to cover a part thereof and lead 
wires of the capacitor accomodated in the sheathing 
frame are bent alongside from an aperture on one side of 
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15 

the sheathing frame to the wall section and the under- 20 
side. 

5. Structure according to claim 4, wherein slot sec 
tions are arranged to contain lead wires on the wall 
section arranged at an end of the aperture on one side of 
the sheathing frame to cover a part thereof over which 
lead wires of the capacitor are bent. 

6. Structure according to claim 4, wherein a protu 
berance of a height at least higher than a dimension of 
an external diameter of lead wires of a capacitor is ar 
ranged on the wall section arranged at an end of the 
aperture on one side of the sheathing frame to cover a 
part thereof. 

7. In combination with a printed circuit board having 
a flat mounting surface, a chip type capacitor compris 
ing a capacitor having lead wires extending from termi 
nals thereof and a sheathing frame having an accommo 
dating space in which is disposed said capacitor, 

said sheathing frame having one end face on which is 
formed an aperture through which lead wires ex 
tend and a wall section for partially covering said 
aperture, said sheathing frame being provided with 
another aperture on the opposite end face thereof, 

notched slot sections for receiving the lead wires 
being provided on a side face of said sheathing 
frame which is parallel to a longitudinal axis of said 
capacitor and serves as a contact face upon mount 
ing, or on corner portions at which said side face 
and other side faces adjacent thereto encounter 
each other, 

said lead wires being bent along said wall section in 
close contact therewith and then received in said 
notched slot sections such that the overall area of 
said side face of said sheathing frame directly abuts 
against and is fixed on a mounting surface of said 
printed circuit board. 

8. Structure according to claim 7, wherein slot sec 
tions are arranged on the wall section arranged at an 
end of the aperture on one side of the sheathing frame 
for covering a part thereof over which lead wires of the 
capacitor are bent to accommodate lead wires. 

9. Structure according to claim 7, wherein a protu 
berance of a height at least higher than the dimension of 
the external diameter of the lead wires of the capacitor 
is arranged on the wall section arranged at the end of 

12 
aperture on one side of the sheathing frame for covering 
a part thereof. 

10. Structure according to claim 9, wherein a protu 
berance of a height substantially identical to the height 
of the protuberance arranged on the wall section is 
formed at an end of the aperture provided on said protu 
berance. 

11. Structure according to claim 7, wherein lead 
wires of the capacitor accommodated in the sheathing 
frame are bent alongside from one end of the aperture of 
the sheathing frame to the underside thereof and also at 
least lead wire on one side is led to an end opposed to 
the leading side of lead wires of the sheathing frame. 

12. Structure according to claim 7, wherein a resin 
layer is arranged for one side of aperture of the sheath 
ing frame from which lead wires of the capacitor ac 
commodated in the sheathing frame are led out to cover 
at least a lead-out section of lead wires from the capaci 
tor sealing body. 

13. A method for manufacturing the combination of a 
printed circuit board having a flat mounting surface and 
a chip type capacitor comprising a capacitor having 
lead wires extending from terminals thereof and a 
sheathing frame having an accommodating space in 

5 which is disposed said capacitor, which comprises the 
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steps of: 
establishing a predetermined distance between said 

lead wires; 
inserting the capacitor into said sheathing frame 

through an aperture in an end face of said sheathing 
frame; 

bending said lead wires toward the opposite end face 
of the sheathing frame along a side face of the 
sheathing frame which is parallel to a longitudinal 
axis of the capacitor and serves as a contact face 
upon mounting, so as to be in close contact with a 
first portion of said side face, a second portion of 
said side face being flat and protruding beyond said 
first portion a distance equal to the thickness of said 
lead wires; and 

securing said flat second portion of said side face to 
said flat mounting surface of said printed circuit 
board. 

14. A method of manufacturing a combination ac 
cording to claim 13, wherein a distance between each 
lead wire is formed beforehand larger than the dimen 
sion of the external shape of the capacitor and also lead 
wires are bent in the vicinity of a lead-out section of 
lead wires derived from an end of the aperture of the 
sheathing frame and then tacked below the dimension 
of the internal diameter of the accommodating space of 
the sheathing frame and the capacitor is accommodated 
into the sheathing frame before lead wires are again 
bent at the lead-out section for restoration to the origi 
nal dimension. 

15. A method of manufacturing a combination ac 
cording to claim 13 wherein a capacitor is accommo 
dated in the sheathing frame and a resin layer is pro 
vided in one side of the aperture of the sheathing frame 
from which lead wires of the capacitor are derived, at 
least to cover a lead-out section of lead wires from the 
capacitor sealing body before lead wires are bent along 
side from the end of the aperture of the sheathing frame 
to the underside thereof. 

2k x k x 


